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b02  CODATA  RECOMMENDED  VALUES  OF  THE  FUNDAMENTAL 
ONSTANTS  OF  PHYSICS  AND  CHEMISTRY   nist  sp  959  (Apr/2005) 

dues  from:  P.  .1.  Molir  and  B.  N,  Taylor.  Rev.  Mod.  Phys.  77,  1  (2005).  The  number 
parenthesis  is  the  one-.sigma  (1  a)  uncertainty  in  the  last  two  digits  of  the  given  value. 


Quantity 

Symbol 

Numerical  value 

Unit 

ced  of  light  in  vacuum 

C.  Co 

299  792  458  (exact) 

c-i 
m  s 

rignctic  constant 

471  X  10"'  (exact) 

N  A"^ 

i 

.'ctric  constant  l/(/i(iC^) 

8.854  187817. . .  x  10*'^ 

IP  -I 
F  m  ' 

.'wtonian  constant  of  gravitation 

G 

d.d742(1()j  X  10 

'[anck  constant 

h 

O.D<iDUD9o(ll)  X  10  " 

J  s 

■lU{'2n) 

n 

l.uoh  0 i  I  ooyio)  X  iu 

J  S 

ll-iiientary  charge 

e 

1.60217653(14)  x  10"'^ 

c 

jic-structure  constant  e^/(47Ce(ific} 

a 

7.297352  568(24)  x  10^^ 

.  iwrse  fine- structure  constant 

a-' 

137.035  99911(46} 

'.  dherg  constant  a'm^c/{2h) 

10973  731.568  525(73) 

ij'hr  radius  a/(47li?x  ) 

Co 

0.5291772108(18)  x  lO^i" 

m 

;Uir  magneton  eh/(27nf.) 

MB 

927.400949(80)  x  lO'^^ 

J  T-' 

Quantity 

Symbol 

Numerical  \'aluc 

Unit 

electron  mass 

/7i,, 

9.109:i«2()(l(i)  X  lO  '" 

kg 

proton  mass 

mp 

1.672  62171(29)  x  10'^' 

kg 

proton-electron  mass  ratio 

1836.152  672  61(85) 

Avogadro  constant 

Na,L 

6.0221415(10)  X  10^^ 

mol"^ 

Faraday  constant  N/^e 

F 

96  485.:3383(83) 

C  mol-' 

molar  gas  constant 

R 

8.314  472(15) 

.1  mol-'  K 

Boit  ziiiann  constant  R/ Na 

k 

1.380  6.505(24)  x  lO"*' 

J  K-' 

Stelan-Boltzmann  const.  K' k'^/{60h'^ c- 

) 

5.670400(40)  x  10"* 

W  m  -  K 

raagnetic  flux  quantum  h/{2e) 

2.067833  72(18)  x  lO"''' 

Wb 

Josephson  constant  2e/h 

Ks 

483  597.879(41)  x  10" 

Hz  V-' 

von  Klitzing  constant  h/e- 

Rk 

25812.807449(86) 

n 

electron  volt  (e/C)  J 

eV 

1.602176.53(14)  x  10  " 

.] 

(unified)  atomic  mass  unit  j^m{^~C) 

u 

1.660.538  86(28)  x  10^^' 

kg 

A  more  extensive  listing  of  constants  is  available  in  the  reference  given  above  and  m 
tlie  NIST  Physics  Laborator\'  Web  site  physics  nist  gov/constants, 
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